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Abstract  
AIM: To investigate blood groups and the other possible risk factors for preeclampsia among 
Sudanese women. 
MATERIAL AND METHODS: A case – control study was conducted at Saad Abualila Hospital, 
Khartoum, Sudan during the period of July 2013 through December 2014. The cases were women 
with preeclampsia and healthy pregnant women were the controls.  
RESULTS: Two hundred eighty pregnant women were enrolled (140 in each arm of the study). 
Around one-quarter of all women (280) were primiparae (74.0, 26.4%), the majority were 
housewives (201, 71.7%). Seventy-nine (28.2%) were illiterate or had no informal education. 
Around half of the women (130, 46.4%) had O blood group. Binary logistic regression showed 
association between preeclampsia and lack of antenatal care (OR = 2.75, 95% CI = 1.172─6.494, P 
= 0.020) as well as O blood group (OR = 1.78, 95% CI = 1.088─2.934, P=0.022).  
CONCLUSION: The current study showed that women with blood group O were at higher risk of 
preeclampsia. 
 
 
 
 
 
 
Introduction 
 
Preeclampsia is a common complication of 
pregnancy, where its incidence is approximately one 
tenth of births [1]. It is a major cause of increased 
maternal and perinatal fatality worldwide [2]. The 
definite aetiology of preeclampsia remains 
ambiguous, nevertheless, previous researchers have 
delineated a number of risk factors including low 
education, primiparity, family history of hypertension , 
obesity, younger or advanced maternal age, and the 
ethnic background [3–7].  
Some biochemical and haematological factors 
such as serum creatinine level, serum uric acid level, 
anaemia were also considered as predictors of 
preeclampsia [8, 9]. A Proper understanding of 
epidemiological and clinical risk factors of 
preeclampsia is essential for earlier diagnoses and 
follow-up of women at higher risk of this disease. Most 
published researches on preeclampsia were carried at 
good resource settings with only a few exceptions [3].  
Previous researchers exploring blood group in 
women with preeclampsia revealed different findings 
[10]. While some studies reported the associations of 
different blood groups with preeclampsia, other 
studies failed to reach similar conclusions [11–15]. 
There are an extremely high maternal mortality and 
morbidity in Sudan, where 4.2% out of all obstetric 
complications and about one fifth of maternal deaths 
are attributed to preeclampsia/eclampsia [16–18].  
The current study was carried out to assess 
the possible risk factors for preeclampsia including 
blood groups. The data obtained is of paramount 
importance for the health planners, health providers, 
and supports the previous research on preeclampsia 
in Sudan [19–22]. 
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Material and Methods 
 
A case – control study was conducted at 
Saad Abualila Hospital, Khartoum, Sudan. Saad 
Abualila Hospital is a tertiary care hospital for women 
who attended the prenatal care at the hospital as well 
as for referrals from the other clinics and hospitals. All 
women with high-risk pregnancy or obstetric/medical 
complications are referred to the hospital. Medical 
files were reviewed for the women during the period of 
July 2013 through December 2014. A case was 
defined as a woman who had preeclampsia, which 
was defined as hypertension associated with 
proteinuria in a pregnant woman. Hypertension was 
defined as blood pressure ≥ 140 mmHg systolic or 
diastolic blood pressure ≥ 90 mmHg diastolic 
emerging after 20 weeks of gestation in a woman who 
was normotensive before this period. Proteinuria was 
defined as excretion of ≥ 300 mg of protein in 24 h 
urine sample or ≥ 2+ on the dipstick. A consecutive 
file for each case was taken as control. The controls 
were pregnant women presented for delivery, with 
blood pressure values < 139/89 mmHg and no 
proteinuria recorded in the pregnant health card 
during the antenatal visits or at the time of delivery. 
Women with a twin pregnancy or diabetics were 
excluded because these are known predictors for 
preeclampsia [7].  
The obstetric and medical history (age, parity, 
education, antenatal care, weight and height) were 
extracted from the files. Weight and height were used 
to calculate the body mass index, which was 
expressed as weight in kg/height in m^2. Blood 
groups subtypes were recorded from the files of both 
the cases and the controls and expressed as O, A, B 
and AB.  
A total sample size of 145 participants in each 
arm of the study was calculated to investigate the 
difference rate of the O blood group in the women with 
preeclampsia and the controls. We assumed the rate 
of O blood as 56% and 40% for preeclampsia women 
and the controls depending on our previous work in 
the same setting [22]. This rate would provide 80% 
power to detect a 5% difference at α = 0.05, with an 
assumption that complete data might not be available 
for 12% of participants.  
 
Statistics 
SPSS for Windows (version 16.0) was used 
for data analyses. Studied variables were described 
with means (M) and standard deviations (SD). 
Proportions of the studied groups were expressed in 
percentages (%). The difference of mean (SD) and 
proportion was compared between the two studied 
groups using T-test and 
2
, respectively. Binary 
logistic regression analyses were performed, where 
preeclampsia was the dependent variable and 
medical/ obstetrics characteristics (age, parity, and 
residence), blood groups (O vs. non-O blood group), 
BMI were the independent variables. Odds ratio and 
95% CI were calculated. P < 0.05 was considered 
statistically significant. 
 
Ethics  
The study received ethical clearance from the 
Research Board at the Department of Obstetrics and 
Gynaecology, Faculty of Medicine, University of 
Khartoum, Sudan 
 
 
Results 
 
Two hundred eighty pregnant women were 
enrolled (140 in each arm of the study). Around one-
quarter of all women (280) were primiparae (74.0, 
26.4%), the majority were housewives (201, 71.7%). 
Seventy-nine (28.2%) were illiterate or had no 
informal education. Around half of these women (130, 
46.4%) had O blood group.  
Table 1: Comparing the obstetrics and clinical characteristics 
of preeclamptic and controls women at Khartoum, Sudan 
Variable  Preeclampsia (n = 140) Controls (n = 140) P 
The mean (SD)   
Age, year 28.8 (6.2) 28.1 (6.0) 0.315 
Parity 1.7 (2.1) 1.7 (1.4) 0.974 
Body mass index, Kg/m
2
 24.5 (3.0) 24.4 (2.2) 0.648 
Number (%) of    
Education < secondary level 38 (27.1) 41 (29.3) 0.410 
Lack of antenatal care 35 (25) 20 (14.3) <0.001 
 O 86 (61.4) 64 (45.7)  
 
0.007 
 A 24 (17.1) 37 (26.4) 
 B 27 (19.3) 26 (18.6) 
 AB 3 (2.1) 13 (9.3) 
 
There was no significant difference in the 
mean (SD) of the age, parity and BMI between 
women with preeclampsia and controls. Thirty-six 
(12.9%) and 104 (37.1) were severe and mild 
preeclampsia, respectively. Compared with the 
controls, significantly higher numbers of women with 
preeclampsia were illiterate and had O blood group, 
(Table 1, Fig. 1).  
 
Figure 1: Percentage of blood group among preeclamptic and 
controls at Khartoum, Sudan 
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In binary logistic regression, women who had 
no antenatal care (OR = 2.75, 95%CI = 1.172─6.494, 
P = 0.020) and women with O blood group (OR = 
1.78, 95%CI = 1.088─2.934, P = 0.022) were at 
higher risk of preeclampsia (Table 2). 
Table 2: Binary logistic regression of the predictors of 
preeclampsia, Sudan 
Variables OR 95%CI P 
Age, year 1.05 1.001─1.113 0.048 
Parity 0.88 0.739─1.050 0.158 
Education < secondary level 1.19 0.647─2.203 0.571 
Lack of antenatal care 2.75 1.172─6.494 0.020 
Body mass index, Kg/m^2 0.98 0.897─1.090 0.821 
O vs. none O blood group 1.78 1.088─2.934 0.022 
 
 
  
Discussion 
 
Perhaps this is the first study investigating the 
association between blood groups and preeclampsia 
in Africa. In this study, women who had no antenatal 
care were more likely to develop preeclampsia than 
those who had an antenatal follow-up. Previously, 
Bilano et al. described such a finding in their 
secondary analysis for the world health organisation 
facility based, a multi-country survey [23]. An 
explanation for such an association is the fact that 
antenatal visits help to detect and treat pregnancy-
induced hypertension at an early stage before the 
development of complications.  
An important finding of the current study is the 
association between blood group O and 
preeclampsia. This goes with the previous findings, 
where blood group O has been reported as a risk 
factor for preeclampsia among 386 cases and 342 
controls [24]. Likewise, blood group A has been 
reported as a risk factor for preeclampsia [15].  
A large Swedish cohort study showed that the 
blood group O is rather protective against 
preeclampsia [14]. Interestingly, a meta-analysis 
conducted by Franchini et al. demonstrated that the 
ABO system was consistently involved in 
preeclampsia. According to Franchini et al., the non-O 
blood groups are risk factors while blood group O is 
protective against preeclampsia [10].  
There is a great controversy about whether 
blood groups could have an association with 
preeclampsia. Scott et al. found no association 
between the ABO system and preeclampsia in their 
case-control study on a population of 46 patients [25]. 
However, Scott et al. study had relatively small 
sample size compared with the other studies that 
established an association between the ABO system 
and preeclampsia. Scott et al., results are further 
supported by Witsenburg et al., a report in 36 cases 
and 272 controls and Clark et al., findings in 4250 
pregnancies, 66 of which are preeclamptic women 
[11, 12]. A separate population-based nested case-
control study exploring 248 study cases demonstrated 
AB blood group as a risk factor for preeclampsia [13].  
In conclusion, the current study showed that 
women with blood group O were at higher risk of 
preeclampsia. 
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